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INTRODUCTION 


Am ON G a El the tools used by the carpenter there 
X* h, perhaps, none so useful, simple and indis¬ 
pensable as the -modern Steel Square, There is not a 
tool that may be so readily applied to the quick solu¬ 
tion of the many difficult problems of laying out work 
as the Steel Square, In the hands of one who knows 
how to use it the square becomes a simple calculating 
device of the most wonderful capacity. 

There is a feeling among carpenters, that one must 
have a knowledge of higher mathematics in order to be 
able to use a Steel Square with all its complicated mark¬ 
ings, figures and tables. This is not true. With its 
numerous scales and figures there is nothing about it 
that is complicated, 

I he understanding of a very few simple ruins govern¬ 
ing the application of this Square will enable the car 
penter: 

To easily and quickly determine the length of any 
Common, Hip„ Valley or Jack Rafter for any Fitch of 
Roof. To make the proper Top and Bottom Cuts as 
well as Side or Cheek Cuts for any Rafter, 

The Steel Square herein illustrated is known as N’o 
1403 and may be relied upon as being as near perfect 
as It is possible to make them. 

The great variety of markings on the Blade and 
Tongue of this Square cover almost everything that 
this instrument is capable of and make it adaptable 
for almost any purpose the carpenter may require. 

Its superior quality of material, supreme workman¬ 
ship, accuracy of graduations and completeness of 
Reference Tables make it the l>e&£ instrument for 
framing purposes On the market today. 
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L THE SQUARE 


The Steel Square Eh made in the form of a right angle, 
that is Its two arms (the body and the tongue) make 
an angle of 90 degrees, which is a right angle. 

By referring to the diagram in Fig, I, it will be noted 
that if we connect points <E A" and JS C" by drawing a 
straight line we wilt have a triangle “ABC/' and since 
the angle “B" on the Square is a right anglc^the 
triangle will be a "right-triangle/' Therefore the Steel 
Square as well as all roof framing is based on the 
principles of a right triangle. 

A right triangle is a figure having three sides; Base, 
Altitude and Hypotenuse. The hypotenuse Is the long¬ 
est side of the triangle and in- always opposite the right 
angle. Fig. 2. 



STEEL SQUARE 
FIG. I 



RIGHT TRIANGLE 

FIG. 2 


The reference tables On Slid Squares were carefully 
prepared in accordance with the above mentioned 
principles. 

The following terms identifying the different portions 
of the Steel Square -shot]id be noted and remembered; 
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THE STEEL SQUARE 


The Steel Square consists of two parts! the Body Or 
Blade and the Tongue. Figs 3 and 4. 

1- BODY. 1 lit Body Is the longer and wider part. 
[ he Body of the Standard Steel: Square is t\ inches 
long and 2 itithes wide. 

2, TONGUE. The Tongue is the shorter and 
narrower part and usually is Id inches long and 1J^ 
i nchcs wid e, 

HEEL, The point at which the l>ody and 
tongue meet on the outside edge of the Square [s called 
the Heel.The intersection of the inner edges of the boay 
and tongue is sometimes also called the Heel. 

4. FACE. The Face of the Square is the visible 
side, while holding the body in the left hand and 
tongue in the right ha net. Fig. S. 

5. HACK, The Back is the aide opposite to the 
face. Fig, 4, 



FIG. .? 


FIG. 4 
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The modern Square usually has two kinds of mark¬ 
ings: Scales and Tables, 


6. SCALES. The Scales are the inch divisions found 
On the outer and inner edges of the Square and! the inch 
graduations into fractions of an inch. The Steel Square il¬ 
lustrated herein has the following Scales and Gradua¬ 
tions: 


f a« of twdy 

■ « a- 

Fire *f tongue 
B&elt ni budy 

r .* j 

Back erf tomtue 

* f 1 


—outside edge . . .Inches and SislMnlhs. 

—ifrtidt edge.Inches jui 4 Eistifha. 

—put iMc edge - , . tnehca Ind SLucciUtiJ, 

—inside cdjje.Inches atid Eiehths. 

—*ULild* edge , Inches and Twelfths, 

—Iniidle - .Inches and. Stitrtnthj. 

■—otusidt: edge ,, Inctlea and TweLIlh), 

—Inside ee)*c .., .Inches And lemhi. 


7. HUNDREDTH SCALE; This scale is located on 
the back of the tongue, in the corner of the Square, near 
chc Grace measure. The Hundredth Scale is one inch 
divided into one hundred parts. The longer lines indi¬ 
cate 25 hundredths while the next shorter lines indicate 
5 hundredths, etc. With the aid. of a pair of dividers, 
fractions of an inch can easily bo obtained Fig. 5. 

One inch, graduated in sixteenths, is also below the 
hundredth scale On our latest Squares, so the conver¬ 
sion from hundredths to sixteenths can be made at a 
glance without the need of dividers. This is a conven¬ 
ience when determining Rafter lengths* using the 
figures of the Rafter Tables where hundredths are given. 



F/C $ 
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8. RAFTER TABLES- These tables will be 
found on the face of the body and will help you to 
determine; rapidly the lengths of rafters as wetl as 
their cuts. 

The rafter tables consist of six lines of figures and 
their use Is indicated on the left end of the body: 

The first line of figures gives the lengths of Common 
rafters per foot run. 

The second line gives the lengths of Hip and Valley 
Rafters per foot run* 

The third line gives the length of the first Jack Rafter 
and the differences in the length of the others centered 
at 1 6 i nches. 

The fourth line gives the length of the first Jack 
Rafter and the differences in length of the others spaced 
at 24 inch centers. 

The fifth line gives the side cuts of Jacks. 

The sixth lino gives the side cuts of Hip and Valley 
Rafters, 

9. OCTAGON SCALE, The Octagon or "eight 
square” scale is found along the center of the face of 
the tongue. By the use of this scale a square timber 
may be shaped! into one having eight sides or an 
"octagon." 

10. BRACE MEASURE. This table is found 
along the center of the back of the tongue and gives 
the exact lengths of Common Braces. 

11. ESSEX BOARD MEASURE. This table is 
on the back of the body and gives the contents of any 
sue timber. 

A detailed description of all scales and tables ac¬ 
companied with complete directions how to use them 
will be found on the following pages. 
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2 . ROOF FRAMING 

There are Humorous types of roofs and a groat 
variety of shapes- The following are the most common 
in use; 

12, SHED OR LEAN-TO ROOF. Thts is the 
simplest type of a roof and has only a single slope. 
Fig. 6, 

13. GABLE OR PITCH ROOF. This is a type of 
roof most commonly used. It has two slopes meeting 
at the center or ridge and forming a Gable, It is a 
very simple form of a roof and, perhaps the easiest to 
Construct, Fig- 1. 

14- HIP ROOF. This roof consists of four sides, 
all sloping toward the center of the building. The 
rafters run up diagonally to meet the ridge, into which 
the other rafters are framed* Fig- 8. 

IS. GABLE AND VALLEY OR HIP AND 
VALLEY ROOF, This is a combination of two Gable 
or Hip roofs intersecting each other. The Valley is the 
place of meeting of two slopes of the roof, running in 
different directions, There is a great variety of modi¬ 
fications of this roof and the intersections usually arc 
at right angles. Figs. 9 and 10. 



l_£AN-TO ROOF GABI_£ RQ0F HIPftOOF 

FiCr tf PIC 7 FIG, s 



t*eLE JLM VAULT RDDF HIP KMMHLLLtt B(MF 

FIG, 9 FIG- id 
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The following definitions relating to the various 
roof members and terms used Em royf framing should 
be carefully noted and Committed to memory: 

lb. SPAN, The Span of a roof is the distance over 
the wail plates. 

1?. RUN. The Run -of a roof is the shortest hori¬ 
zontal distance measured from a plumb line through 
the center of the ridge to the outer edge of the plate. 

In equally-pitched roofs the Run is always equal 
to half of the span or generally half the width of the 
building, 

IS. RISE. The Rise of a roof is the distance 
from the top of the ridge and of the rafter to the level 
of the foot. In figuring rafters the rise ls considered 
as the vertical distance from the top of the wail plate 
to the upper end of the measuring I me, 

Rule. To find the rise of a roof multiply the 
pied) by the span. 

Exo-mpti, A building is 24 feet wide and has a roof 
H pitch. What is the rise? 

Rise equals x 24= £ feet. 

The span, run, rise* pitch and measuring line are 
illustrated in Fig. 11, 


NOTE- fLATf SVRfAMJ "AT 
AntTe'AAEVEJlY IMPORTANT 
SlKCt AU, )HE HAFifRS ARE 
BUNS MEASUflfS FRflMTNEM. 


TAIL. 


ftiPGL 
BOA A t> 


curt It-1 LY 

Building nut 



SPAN, RUN, RISE and PITCH 
FIG. n 


19. DECK ROOF. When rafters rise to a deck 
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instead of a ridge the width of the deck should be sub¬ 
tracted from the span and the remainder divided by 
two will equal the run. Thus in Fig. 12 the span equals 
32 feet and the deck is 12 feet wide. The difference 
between 32 and 12 is 20 feet, divided by 2 equals 10 
feet, which is the run of the common rafters. Since the 
rise equals 10 feet it is a pitch roof. 



20. PITCH. The Pitch of a roof is the slant or 
the slope from the ridge to the plate and it may be 
expressed in several ways: 

A, The Pitch may be described in terms of the 
ratio of the total rise of the roof to the total 
width of the building. Thus the Pitch of a roof 
having a 24 ft. span with an S ft. risc^wiil be 
& divided by 24 equals Pitch, Fig. 13. 

B. The Pitch of a roof may also be expressed as 
so many inches of vertical rise to each foot of 
horizontal run. 

A roof with a 24 ft. span and rising $ inches to 
cadi foot of run wi|] have a total rise of 8 x 12 
— 96 inches or 8 ft. S divided by 24 equals )4- 
Therefore the roof k % Pitch. Fig. 13. 

To find the pitch of a roof divide the 
rise by the span 

Example. t\ building is 24 ft, wide and lias a roof 
with a 6 ft. rise. What is the pitch of 
the roof? Fig, 14, 

Pitch equals 6 divided by 24 equals % 
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21. PRINCIPAL PITCHES. The diagram In 
Fig. 15 shows the principal Roof Pitches. They are 
called |dt p-itcli^ H pitch, as the case may be F because 
the height from the level of the wall plate to the ridge 
of the roof is one half, one third, on one quarter of the 
total width of the building. 

It will be noted that roofs of the same width may 
have different pitches depending upon the height of 
the roof. 

Reference to the Roof Frame In Fig. 16 (page 13) 
will materially assist in the interpretation of the various 
terms commonly used In roof con struct ion. 



FOURTH PITCH PRINClPAU ROOF PITCHES 

FIG. 14 FIG , 15 


11. The principal members of the roof frame are 
the Plates at the bottom and the Ridge Roard at the 
top. To them the various rafters are being fastened. 

23. PLATE. The plate is the roof member to 
which rafters are framed at their lower ends. 

The top "A" and the outside edge of the plate “B TP 
are the important surfaces from which rafters are 
measured. Fig, 11, 
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24, RTDGE BOARD. The Ridge Board is the 
horizontal member used for connecting the upper ends 
of rafters on one side to the rafters on the opposite 
side. 

In cheap construction the ridge board is usually 
omitted and the upper ends of the rafters are spiked 
together. 



pl_HT[ h/ LjAtK FWPIftS 


ROOF FRAME 
FIG, 16 

25 COMMON RAFTERS, A Common Rafter 
is a roof member extending at right angles from the 
plate to the ridge. 

26, HIP RAFTERS. A Hip Rafter is a member 
extending diagonally from the comer of the plate to 
the ridge, 

27, VALLEY RAFTERS, A Valley Rafter is one 
extending diagonally from plate to ridge at the point 
of intersection of two roof surfaces. 

2$ JACK RAFTERS, Any rafter that does not 
extend from plate to ridge is called a Jack Rafter, 

There are different kinds of jacks and according 
to the position they occupy they may be classified as: 


A, Hip Jacks, 

B. Valley jacks, and 
C Cripple Jacks. 
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A Jack Rafter with the Upper end resting against a 
hip and lower end a gain si the plat* is called a H ip Jack, 

A Jack with the upper end resting against thy ridge 
board and lower end against the valley is called a 
Valley Jack. 

A Jack that is cut in between a hip and valley rafter 
is called a Cripple Jack. A Cripple Jack touches neither 
the plate nor the ridge. 

Al| rafters must be cut to proper angles so that they 
will fit at the points where they are framed, 

29. TOP OR PLUMB CUT. The cut of the rafter 
end which rests against the ridge board or against the 
opposite rafter is called the Top or Plumb Cut. 

30. BOTTOM OR HEEL CUT. The cut of the 
rafter end that rests against the plate is called the 
Bottom or Heel Cut. The bottom cut is also called the 
Foot or Scat Cut. 

31. SIDE- CUTS. Hip and Valley Rafters as well 
as all Jacks besides having top and bottom cuts must 
also have their sides at the end out to a proper bevel 
so that they will fit into the other members to which 
they are to bo framed. These are called Side Cuts or 
Check Cuts. All rafters and. their cuts are indicated 



RAFTER CUTS 

FIG. 17 










IS 


THE STEEL SQUARE 


32. MEASURING LINE. This is a temporary 
line on which the length of the rafter is measured. 
This lane runs parallel to the ^dige of the rafter and 
passes through the point "P" on the outer edge of the 
plate which is the point from which all dimensions 
are determined. Fig. 11, Page 10. 

33. LENGTH. The length of a rafter is the 
shortest distance between the outer edge of the place 
and the center of the ridge line. 

34. TAIL. That portion of the rafter extending 
beyond the outside edge of the plate is called the 
Tail or Eave. The Tail is figured separately and is not 
included in the "length" of the rafter. Fig. H. Page 10 

35. LENGTH PER FOOT RUN. The rafter 
tables- on the Steel Squares are based on the 'Vise per 
foot run hp which means that the figures in the tables 
indicate the length of rafters "per one foot run" of 
common rafters for any rise of roof. This principle is 
clearly illustrated in Fig. IS. 



FW IS 
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The roof has a d foot span and a certain r j^ per 
foot. The figure may be regarded as a right triangle 
"ABC” having for its sides the run r rise and the rafter. 

The run of the rafter has been divided into three 
equal parts each representing "one foot run." 

It will be noted that by drawing vertical lines 
through each division point of the run the rafter also 
will be divided into three equal parEs "D. ,h 

Since each part "D" represents ''the length of rafter 
per one foot run-' and the total run of the rafter equals 
three feet, it is evident that the "total length" of 
rafter will equal the "length D" multiplied by 3, 

The reason for using this (, per foot run' 3 method is 
that the length, of any rafter may be easily determined 
for any width of building. The length per foot run will 
be different for different pitches, therefore before you 
Can- establish the length of a rafter you must know the 
rise of roof in Inches Or the "rise per foot run." 

Rule, To find the rise per foot run, multiply 
the rise by 12 and divide by the length 
of run, 

7 he factor 12 is to obtain a value En Inches, the rise 
and run being espressed in feet- Figs. 19 and 20, ■ 



Rise-ID Ft* 

Run-16 Ft, 
Pitch =10 30= y$ 

10 x 12 

Rlsfl for Fort Run = ^=8* 

a 5 



Rise-8 Ft, 
Run -16 Ft, 
Pitches -1-32 = 1.4 


Rise Per foot JUm= -tt- = 6" 
to 


FIG- M 


FIG 20 
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The rise per foot run is always the same lor a given 
pitch and can be easily remembered for fill ordinary 
pitches, thus: 


PITCH 

Vi 

Vi 

'A 

% 

Ftlso Per Foot Run In Inches 

12 

& 

6 

4 


56. The members of a firmly constructed roof should 
fit snugly against each other. Rafters that are not 
properly cut make a shaky roof and impair the stability 
of the structure. Therefore it is very essential that all 
rafters should be of correct lengths and their ends 
properly cut so as to provide a full bearing against the 
members to which they are connected. 

Correct length, proper top anil bottom cuts and the 
right side or check tuts are the very important features 
to be observed when framing a roof. 

The length of rafters may be obtained in several 
ways such as: 

1. Mathematical calculations, 

2, Measuring across the square, 

5, Stepping off with the square* 

The first method white being absolutely correct is 
very impractical for Use on the job; the other two are 
rather unreliable and quite frequently result in costly 
mistakes. 

The complete Rafter Tables on the Steel Squares 
have eliminated the necessity of using the above 
methods. These Tables enable the carpenter to rapidly 
find the exact length and cuts for any rafter thus 
saving his time and avoiding rhe possibility of errors. 


3. COMMON RAFTERS 

37. DEFINITION OF LENGTH, A Common 
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Rafter extends from the plate to the ridge. Therefore 
it Is evident that the rise, run and the rafter itself form 
a 4 ‘right triangle /* 

The length of a Common Rafter is the shortest dis¬ 
tance between the outer edge of the plate and a point 
on the center line of the ridge. This length is taken 
along the "measuring line" which runs parallel to the 
edge of the rafter and Is the "hypotenuse" Or the 
longest side of a right triangle, the other two sides 
being the run and the rise. Fig. 21. 



The Rafter 'Fables on the face of the body include 
the outside edge graduations on both body and tongue 
which are in inches and sixteenths of an inch. 

JS. LENGTH OF RAFTERS. The lengths of 
Common Rafters are found on the "first 1 ' line indicated 
as; Length of main rafters per foot run. There are 
seventeen of these table* beginning at 2 indies and 
continuing to 18 inches. Fig. 22 „ 
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Rule . To find the length of a common rafter— 

multiply the "length given in the table” 
by the number of feet of the run, 

Example. Find the length of a common rafter where 
the rise of roof ti 8 inches per foot run or 
one third pitch and building is 20 feet wide. 
First find on the "inch Sine” on the top 
edge of the body the figure that is equal to 
the rise of the roof which in this case will 
be 8. On the first line under the figure 8 
will be found 14.42 which is the length of 
the rafter in inches “per foot run” for 
this particular pitch. Fig. 23. 

The building is 20 feet wide. Therefore 
the run of the rafter will be 20 “ 2 
equals 10 feet. 

Since the length of the rafter per “one 
foot run” equals T4,42 inches, like total 
length of rafter will be 14.42 multiplied 
by 10 which equals 144.20 inches or 
144.20 ™- 12 equals 12.01 feet or for 
practical purposes 12 feet- Fig. 24. 



FIG. 23 


FIG , 24 
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39. TOP AND BOTTOM CUTS, The top or 
plumb cut is the cut at the upper end of the rafter 
where it rests against the opposite rafter or against 
the ridge board* 

The bottom or heel cut is the cut at the tower end 
which rests on the plate. 

The top cut is parallel to the center line of the roof, 
the bottom cut is para]Eel to the horizontal plane of 
the plates* Therefore the top and bottom cuts are at 
right angles to each other, 

RuU. To obtain the top and bottom cute of a 


common rafter use 12 inches on the body 
and the '‘rise per foot run*’ on the tongue, 
12 inches on the body wi][ give the hori’ 
■sonta] cut and the figure on the tongue 
the vertical cut. 



Ptu.ua 


FIG. 2$ 



HEEL CUT 
FIG. 2o 


PLUMB CUT 

FIG. 27 


To illustrate we will imagine a large square placed 
alongside the rafter as shown in Fig, 25. We may 
notice that the edge of the tongue coincides with the top 
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cut of the rafter and thy edge of the blade coincides with 
the heel cut. If this square were marked in feet it 
would show the run of the rafter or the body and the 
total rise on the tongue. The line E ‘AB" would give us 
the bottom cut and liny fi AC” the top cut. 

However, the regular square [5 marked in inches and 
since the relation of the rise to one foot run is the 
same as the total rise beans to the total run, we use 
12 inches on the blade, and the “rise per foot" on the 
tongue to obtain the respective cuts The distance 
“12” is used as a unit and is the “one foor run” while 
the figure on the other arm of the square represents 
the "rise" per foot run. Figs, 26 and 27. 

40. ACTUAL LENGTH. The lengths of rafters 
obtained from the tables are “to the center line of the 
ridge," Therefore the thickness of half of the ridge 
board should always be deducted from the obtained 
total length before the top cut is made. Fig. 28. This 
deduction of half the thickness of the ridge is measured 
at right angles to the Plumb line and is marked paral¬ 
lel to th l£ Lmp. 


PIHIAtMCf ffj*trw 
«ru*L urtTN And 



FIG. 28—ACTUAL LENGTH 
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4L The diagrams below Sihu&Lrate- the wrong and 
right way of measuring the length of rafters. Fig. 29, 
The diagram "D" shows the measuring line as the 
edge of the rafter which is the case when there Is no 
tail or cave. 



MEASURING LINES 
FIG. 29 


42. APPLYING THE SQUARE, After the total 
length of the rafter lias been established both ends 
should t>e marked and allowance made for a tail or 
eave t and for half the thickness of the ridge- 

Both cute arc obtained by applying the Square so 
that the 12 inch mark on the body and the mark on 
the tongue that represents the rise shall be at the edge 
of the stock. 

AH cuts for common rafters arc made at right angles 
to the side of the rafter. 
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Exumph. A common rafter is 12 It, 6 inches, the 
rise per foot run being 9 inches. Obtain 
the top and bottom cuts. Fig. 3fh 



FIG. 30 


Points M A' K and '‘B M are the ends of the rafter 
To obtain the bottom oar seat cut take 12 inches on 
the body of the square and 9 inches on the tongue. 
Lay the square on the rafter so that the body will co¬ 
incide with point Hf A" or the lower end of the rafter. 
Mark along the body of the square and cut. 

To obtain the top cut move the square so that the 
tongue coincides with point “B” which is the upper end 
of the rafter, Mark along the tongue of the square. 

43. DEDUCTION FOR RIDGE. The deduction 
for half the thickness of the ridge should now be 
measured. Half the thickness of the ridge is I inch. 
One inch is deducted at right angles to the top cut 
mark or plumb line, point li C. M A line is then drawn 
parallel to the top cut mark and the cut made. You 
will notice that the allowance for half the ridge 
measured along the measuring line is l l /£ inches. This 
will vary according to the rise per foot run. It is there¬ 
fore important to measure for this deduction at right 
angles to the top cut mark or plumb line. 
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44. MEASURING RAFTERS, The length of 
rafters having a tail or cave can also be measured along 
the back or top edge instead of the measuring line as 
illustrated below. To do this it is necessary to carry 
a plumb line to the top edge from P and the measure¬ 
ment started from this point. 



45. ODD INCHES OF COMMON RAFTERS. 
Occasionally in framing a roof the run may have an 
odd number of inches as in the case of a building with 
a span of 24 feet 10 inches. This would mean a run 
of 12 feet 5 inches. The additional five inches can be 
easily added without mathematical division after the 
figures obtained from the square for 12 feet of run are 
measured. The additional five inches are measured at 
right angles to the last plumb line as illustrated in 
Fig, (30B), 



FiQ no &} 
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4> HIP AND VALLEY RAFTERS 

45. The Hip Rafter 15 » roof member that forms 
a ''hip ' 1 in I he roof usually extending from the corner 
of the building diagonally to- the ridge. 

The Valley Rafter is similar £0 the hip only that it 
forms a lJ valley" or depression in the roof instead of a 
hip. It also extends diagonally from plate to ridge 
Therefore the total rise of hip and valley rafters Es 
the same as that of common rafters. Fig. 3L 



HIP AND VALLEY RAFTERS 

FIG 31 


The relation of fup and valley rafters to common 
rafters Es the same as the relation of the sides of a right 
triangle; therefore It will be well to explain here one 
of the main features of right triangles. 

In a right triangle if the sides forming the M nght 
angle' are \2 inches each the hypotenuse or the side 







It 


THE STEEL SQUARE 


opposite tin: fight angle is equal to 16.97 inches which 
is usually taken as "17" inches. Fig. 32, 



FIG. 32 


RELATIVE POSITION 

FIG- 33 


47. The position of the hip rafter and its relation 
to- the common rafter is plainly illustrated in Figs. 33 
and 33 where the hip rafter is compared to the "diago* 
n&E' 1 ' of a square prism. 

The prism has a base of 3 feet square and its height 
is 3 feet 4 Inches. 

"D" is the comer of the building, 
l ‘BC" is the total rise of the roof, 

"AB " is the run of the common rafter, 

"AC" is the common rafter, 

"DB” is the run of the hip rafter, 

“DC +S is the hip rafter. 

It will be noted that the figure ""DAB 15 is a right 
triangle whose sides are: the portion of the plate— 
"DA," the run of common rafter“ JC AB iF and the run 
of hip rafter—"DB." The run of the hip rafter being 
opposite the right angle “A" is the "hypotenuse' 1 or 
the longest side of the right triangle. 

If we should take only one foot of run of common 
rafter and one foot length of plate we will have a right 
triangle "H” whose sides are each 12 inches long and 
whose hypotenuse is 17 inches or more accurately 
16.97 mches. Fig. 35. 
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The hypotenuse in this s-mati triangle "H 1 " is a 
portion of the run of the hip rafter "DB” which corre¬ 
sponds to one foot run of common rafter,. 

Therefore the "run of hip rafter' 1 is always 16.97 
inches for every 12 inches of foot run of common 
raftetj and the "total run" of hip rafter will be 16.97 
inches multiplied by the number of feet run of common 
rafter. 

48. LENGTH OF HIP AND VALLEY RAF¬ 
TERS. The lengths of hip and valEey rafters are 
found on the '‘second' 1 line of the rafter table entitled; 
“Length of hip or valley rafters per foot run,," which 
means that the figures in the table indicate the length 
Of hip and valley rafters "per foot run of common 
raftcra," Pig, 22, 

Rule, To find the length of a hip or valley 
rafter—multiply the length given in 
the table by the number of feet of the 
run of common rafter. 

Example, Find the length of a hip rafter where 
the rise of roof is 8 inches per foot run 
or one third pitch and buitding is 10 feet 
wide. Fig, 35 

Proceed the same as in the case of com¬ 
mon rafters, i. e., find on the "inch line 1 ' 
of the body of the square the figure 
corresponding to the Vise of roof—which 
is 8, On the "second 5 " line under this 
figure is found "lSTd" which is the 
tength of hip rafter in inches for each 
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foot of run of common rafter for one third 
pirHi. Fig. -34. 



FIG. Si 


The common rafter has a 5 foot run and 
therefore there are also 5 equal lengths 
for the htp rafter as may be seen in the 
illustration. Fig. 35. 

We have found the length of the hip 
rafter to be 18.76 inches per one foot 
run. Therefore the total length of hip 
rafter will be 18.76 x S=93.8Q inches 
= 7.8 f feet or for practical purposes 
7 feet 943116 inches. 

49. TOP AND BOTTOM CUTS. The following 
rule should be followed for top and bottom cuts 

Rate To obtain the top and bottom cuts of 
hip or valley rafters use 17 inches On the 
body and the 4 Tise per'foot run” on the 
tongue. 17 on the body will give the seat 
cut and the fagureon the tongue the verth 
cal or top cut. Fig. 36. 
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50. MEASURING HIP AND VALLEY RAF¬ 
TERS. The tengf h of all hap acid valley rafters must 
always bo measured along the center of the top edge or 
back. The rafters with a tail or cave arc treated simitar 
to common rafters as mentioned in paragraph No, 44 
and illustrated in Fig, (50 A), page 24. except the 
measurement or measuring line is the center of the top 
edge. 

51. DEDUCTION FROM HIP OR VALLEY 
RAT 1ER FOR RIDGE. The deduction for the 
ridge is measured the same as for the common rafter, 
Fig, 30, page 25, except that half the diagonal (45*) 
thickness of the ridge must be used. 


Trr gESru \f*r,m Of nAfifft 



52. SIDE CUTS. Hip ami valley rafters in 
addition to the top and bottom cuts must also have 
side or cheek cuts at the [Joint where they meet the 
ridge. 

These side cuts are found on the "sixth 1 ' or bottom 
line of the Rafter tables which is marked: "'Side cut 
hi p or val ley—use. 1 ' 

The figures given in this tine refer to the graduation 
marks on the "outstide edge of the body.* 1 Fig. 22 

I lie figures On the scfuare have been derived by 
determining the figure to be used with 12 on the tongue 
for the side cuts of the various pitches by the following 
method: 

From a plumb line the thickness of the rafter is 
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measured and marked at right angici as at A, Fig, 
[36A), A line is then squared across the top of the rafter 
and the diagonal points connected as at B. The line Bor 
side cut is obtained by Tracking along the tongue of 
the square, 

" l 



Rais, To obtain the side cut for hip or valley 
raftcrs-“take the figure given In the 
tabic—on the body of the square and 
12 inches on the tongue. Mark side cut 
along the tongue where the tongue coin¬ 
cides with the point on the measuring line,. 

Example. Find side cut for hip rafter—the roof 
having £ inches rise per foot run or one 
third pitch. Figs, 37 and 38- 


lifti TVT 



Figure 37 represents the position of the 
hip rafter on the roof. The rise of roof 
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being 8 inches to the foot, first locate the 
figure on the outside edge of the body. 
Under this figure in the bottom line you 
find [ 40>f " This figure is Liken on the 
body and 12 inches on the tongue. The 
square is applied to the edge of the back 
of the hip rafter. The side Cut "CD" 
comes along the tongue. 

The deduction for half the thickness of 
the ridge must be determined and measur¬ 
ed the same as for the common rafters, 
Fig. 30, page 23, except that half the 
diagonal (45°) thickness of the ridge 
must be used. 

In making- the seat cut for the hip rafter 
art allowance must be made for the top 
edges of the rafter which would project 
above the tine of the common arid jack 
rafters if the corners of the hip rafter 
W'ere not removed or "backed.” The hip 
rafter must bo slightly lowered by cutting 
parallel to the seat cut a distance which 
varies with the thickness and pitch of 
the roof, 

33. It should be noted that on the Steel Square.s 
the 12 inch mark on the tongue is always used in all 
angle cuts, both top, bottom and side, thus leaving the 
workman but one number to remember when laying 
out side or angle cuts, namely the figure taken from 
the fifth or sixth line in the table. 

The side cuts come always on the "right hand" or 
"tongue” side on rafters. When marking boards these 
can be reserved for convenience at any time by taking 
the 12 inch mark on the body and using the body 
references on the tongue. 
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54. ODD INCHES OF HIP AND VALLEY 

LAFFERS. For obtaining additional iraehea in run 
of hip or valley rafters similar to the explanation for 
common rafters,, No, 45, page 24—Fig. (30B) a the 
diagonal (45^) of the add it tonal inches or approxi¬ 
mately 7 If* inches for five inches of run should be used 
in a similar manner 

5. JACK RAFTERS 

55. Jack rafters arc ‘'discontinued" common 
rafters—or common rafters "cut off" by the inter¬ 
section of a hip or valley before reaching the full length 
from plate to ridge, 

jack raftcra lie in the same plane with common 
rafters. They usually are spaced the same and have 
the same pitch and therefore they also have the same 
length per foot run as common rafters have. 



FJG r $9 


Jack rafters arc usually spaced 16 inches or 24 inches 
apart and as they rest against the hip or valley equally 
spaced the second jack must be twice as long as the 
first one, the third three times as long as the first and 
so on. Fig. 39 

56. LENGTH OF JACK RAFTERS. The lengths 
Of jacks are given in the third and fourth line of the 
rafter tables and are indicated: 

3rd line: "Difference In length of jacks—16 Inches 
centers," 
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4th liner "Difference in length of Jacks—2 feet 
centers, “ 

The figures in the table indicate the ''length of the 
first or shortest jack" which is also the difference in 
length between the first and second, between the second 
and third jack and so on. 

To find the length of a jack rafter,, multi¬ 
ply the value given in the tables by the 
number indicating the position of the 
jack. From the obtained length sub¬ 
tract half the diagonal (45thickness of 
the hip or valley rafter. 

Exa-tnpU, Find the length of the second jack rafter, 
the roof having a rise of 8 inches to 1 
foot of run of common rafter, the spacing 
of jacks being 16 inches. 

On the outer edge of the body find figure 
S which corresponds to the rise of roof 
On the third line under this figure find 
"19.23," This means that the first jack 
rafter will be 19.23 inches long. Since 
the length of the second jack is required, 
multiply 19,23 by 2 which equals 38.46 
inches which for practical purposes Is 3 
ft, 2J4 inches. From this length half the 
diagonal (4S fl ) thickness of the hip or 
valley rafter should be deducted in the 
same manner as the deduction was made 
On the hip rafter for the ridge. 

Proceed in the same manner when the lengths of 
jacks spaced 24 inch centers are required. It should 
be borne in mind that the second jack is twice as long 
as the first one, the third jack is three times as long as 
the first jack and so on,. 

57. TOP AND BOTTOM CUTS, Since jack 
rafterg have the same "rise per foot run" as common 





34 


THE STEEL SQUARE 


rafters, the method of obtaining the top and bottom 
cuts is the same as for common rafters; i. e. f take 12 
inches on the body and the rise per foot run on the 
tongue. 12 inches will give the scat Out and the figure 
on the tongue—the plumb cut. 

5?, SIDE CUT, At the end where the jack rafter 
frames to the hip or valley rafter a side cut is required. 

The side Outs for jacks are found on the “fifth line** 
of the Rafter tables and which is marked: “Side 
cut of jacks—use. 1 ' Fig, 22. 

Rule. To obtain the side cut for a jack rafter 
—take the figure shown in the table— 
on the body of the square and 12 inches 
on the tongue, Mark along the tongue 
for side cut, 

Example. Find side cut for jack rafters—of a 
roof having & inch rise per foot run or 14 
pitch. Figs. 40 and 41. 

Under the figure 8 in the fifth line of the 
table find '“10." This figure taken on 
the outside edge of the body'—and 12 
inches on the tongue will give the required 
side cut 



FIG 40 


FIG , 41 
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6. BRACE MEASURE 

59= This table will be found along the center of 
the back of the tongue and gives the lengths of com¬ 
mon braces. Fig, 42. 



Example. Find the length of a brace whose run on 
post and beam equals 39 inches, Fig, 43, 
In the Brace table find the following ex¬ 
press ion; 



Which means that with a 39 inch run on 
the beam and a 39 inch run on the post 
the length of the brace will be 55=15 inches, 
or for practical purposes 55 

Braces may be regarded as common rafters. There¬ 
fore when the brace run on the post differs from the 
run on the beam—their lengths as well as top and 
bottom cuts may be determined from the figures 
given in the tables of common rafters. 
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7* ESSEX BOARD MEASURE 

■6-0, Thsia tabic appears on the back of the body h 
a rut gives. the contents in Hoard Measure of almost arty 
si^e of board or timber. 

The Inch graduations along the outer edge of the 
square are used in combination with the values given 
along the seven parallel lines. 

The figure jr l2 M on the outer edge represents a 
'"one-inch board—12 inches wide,," and is tlie starting 
point for all calculations. All the inch graduations on 
both sides of "IT 1 represent the width and the smaller 
figures in the column under 12 indicate the length of 
the piece. 

The figures in the vertical columns under the inch 
graduations denote the hoard measure. Fig. 44. 



Rule. To find the contents of a piece of lumber. 

Under the mark 1 2 on the outer edge of 
the square find the ''length" of the piece. 
.Along the same scale of inch graduations 
locate the ''width" of the timber. Then 
follow the line on which the length is 
stamped toward the column of figures 
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under the given width. The figure given 
at the point of intersection indicates the 
board measure of the piece. 

Example. Find the board measure of a board 8 
feet Sonfc and 11 inches wide. 

First find 8 feet in the column under ‘'12" 1 
for the length in feet, then find 11 inches 
on the top edge of the square for the 
width in inches; follow the lines to where 
they come together and 7-4 or seven and 
four twelfths is found to be the number 
of feet in the board. 

The figures in the tables arc given for boards "one 
inch" thick. To obtain the contents for any other 
thickness multiply the figure given in the table by the 
thickness of the timber. 


8* eight square scale 

61. This scale is along the center of the face of the 
tongue and is used for laying off lines to cut an ‘"eight- 
square" or octagon piece of timber from a square one. 
Fig. 45, 


rn I'l'i' j j'i'i'i' j'- i .mpm ni< | | | i | | vj | i | i | i ^'m i n * y i | i ^ ' » r 
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Octagon or "£i^^ 1 ^■$qua^a l ' , Scale 

FIG. 4> 


Example. Required to shape an octagon out of a 
square timber J 'ABCD” $ inches square. 
Through the center of the timber draw 
lines "AB ff and "CD"' parallel to the 























THE 5 TEE L U A RE 


38 


sides and at rigEit angles to each otSier. 
With divid ers take as many spaces from 
the scale as there are inches In the width 
of Hie stick—'S and lay off this space on 
both sides oi points A, B, C and D, as 
Aa h Ab f Bf f Be, Ch, Cg, Dc, and Dd 


Draw Lines ah, bey de and fg and cut off 
solid triangles t, 2, 3 and 4. This will 
make an octagon or an * 'eight square,' 1 
Fig: 4G, 
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POLYGONS AND THEIR MITERS 

USE FIGURES ON SQUARE 

Tonftuo H Fn.il p Tanftue Kladc 
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n in. 
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12 lit. 
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The End 
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